Physico-chemical studies of a DNA triplex containing a new ferrocenemethyl-thymidine residue in the third strand.
The stability of a 16-mer DNA triple helix containing a 3-N(ferrocenemethyl)-thymidine residue in the third strand has been investigated in comparison with the unmodified triplex of the same sequence. A complete physico-chemical characterization of the two triple helices on changing the pH by means of calorimetry, circular dichroism and molecular modeling is therefore reported. The thermodynamic parameters were obtained in the pH range 5.5-7.2 by differential scanning calorimetry (DSC). For both triplexes the T(m) and Delta H degrees (T(m)) values increase on decreasing the pH. In the pH range 7.2-6.0 the triplex containing the ferrocenemethyl nucleoside is less stable than the unmodified one, whereas the modified triplex becomes more stable at pH 5.5. Such difference in stability at each pH value is overwhelmingly enthalpic in origin. CD spectra show conformational changes on decreasing the pH for both the triplexes. By spectroscopic pH titration the apparent pK(a) values of the cytosines in the two triplexes could be estimated, with the cytosines in the TFO containing the ferrocenemethyl residue having lower apparent pK(a) values. These results are consistent with the calorimetric data, showing a decrease of the thermodynamic parameters in the pH range 7.2-6.0 and an increase at pH 5.5 for the ferrocenylated triplex with respect to the unmodified one. The thermodynamic and spectroscopic data are also discussed in relation to molecular models.